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the first was John Hunter, 1771 following study v was U ‘undertaken to ob- 


set down the principles of jaw growth, i 


alveolar bone growth, and dental arch 
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ments. Similarly is in Charts 


ht measure 
and (b), Figure 3, there are seven-— 
measurements of the per inter- 


ment, at | 


treatment, and one or more years fol-— 
Temov: of retention. Some 


“upper 
cuspid distance; in Figure 4 there are : 
twenty-two measurements and both are vn 
less than the number in Figure 1 and pe . 
Figu e 2. This is “because the inter- 
uspid measurement was not recorded 
or those whose cuspids were ‘not yet 


sufficiently e erupted to the place- 
“used succeeding charts 


Presentation of the results i in a readily — and (d) are included as an additional — 
understandable form became unintended | study to demonstrate the 
the more ‘difficult. tasks of the ‘study. changes: which occurred during reten- 
~ Charts, such as Walter used, present the tion and the year or more following — 
_ Measurements in the mats accurate and _ retention, Many patients did not 


so measurements were also 
on these as an additional unplanned 
study. A record card for each patient 
2 was made on which were recorded in 


prs at the end of retention, and so 


to interpret. The method finally 
_ decide d upon was to gather into single 
‘millimeter ‘those. patients with 
identical amounts of change, i.e., those 
"between minus four tenths and plus 
: = five tenths of a digit were combined 
into the single group of that digit, and ruption and so could be measured. Re 
to chart these groups for each dimen- This in no way invalidates the 


by time of 
tention many of the previously not 
t cuspids had ‘completed their 


tance changes between the upper pr 
manent first molars \ which oce rred 

‘during the time interval fram four 
(a) and (b) Figure show to as many as ten years, i.e., between 
hree more patients than those of Fig- 7 the start of orthodontic treatment and — 35 

- the one or more years following re- 


val of all retention appliances, 


is 


should be that this i 
not a quantitative study to determine 
‘many patients’ records behaved 


alike in each group. Rather this i the 

_ qualitative study to determine just what — 

a Of change occurred as § shown 
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dentition not included in striking: one patient’ 
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milli- 


4), thus the resultant change is 


decrease of only two millimeters and is 
re corded in in the m two- “millime te 


‘quadrant Chart ( (b) is a patient, 


—2), whose intermolar distance de- 


creased two millimeters during treat- 
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OURING «TREATMENT minus four millimeter in Chart 
(a). Similarly i in Chart (b) in ‘the ex- 
net i treme lower right quadrant is a patient 
(— —3, +7), whose intermolar distance 
nh increased seven millimeters du uring 
treatment but decreased three milli- 
meters following treatment thus 
ducing a resultant increase of four 
millimeters. . This patient is registered 


four « others i in dhe four milli- 


CHANGE DURING TREATME T 


during treatment continued to 


other patients in the plus four milli-— 


‘meter box in 1 Chart (a). Three patients Be 


presented no change in intermolar dis-— 


tance during (or following treatment 
and are registered in the zero intersec- re 


of the horizontal and vertical col- 
much of this change | may be the result 

orthodontic treatment. Figure 1, umns of C thart (b) and in the s box: 
ee a Chart (b ) shows in the vertical columns _ along with three other patients in Chart a 
(a). Thus in some patients the chan 
the changes which occurred in these — . us i patien g 
same patients during ‘their periods of ™@y be due to orthodontic 
since no change occurred after ortho- 


_ orthodontic treatment, in the ‘horizon 

tal columns the changes which occurred dontic treatment; _in other patients 
between the end of treatment and one changes « did occur following ng orthodon- 
or more years following the period of — tic treatment which totally or partially a 


(the ultimate). In the. upper eliminate the change during treatment, 
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sition is hameny ‘ih all of the 
rom the records in those maclars 


ceding charts it seems that the 


ate upper inter: 
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PERMANENT FIRST MOLARS. 
the distanc e 
- changes between the lower molars is. 
ak similar to” that between the upper mo- 
lars. Figure 2 Chart (a), the patient in 
the plus nine millimeter box presents 
“Special si situation in which one low 
er molar was tipped lingual to » the up- 
per molar before orthodontic treatment. 
_ During orthodontic treatment, Chart 
the intermolar distance -ased 
seven millimeters and ultimately follow- 
ng treatment this distance increased an ml 


 gdditional three ‘millime ters; this pa- 


tient, (+3 +7), is segistered in the 
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‘extreme upper right quadrant (seven 
ten) ; however, ‘the cre 


“tent, 0 Ay shows: the seven milli- 
meter increase during treatment pre-_ 
vy fiously mentioned and no > change dur- 
ng the period of retention. Chart (d) 
* shows that although this patient (+3, 
0), showed no change during retention, 3 
following r retention the istewencler | dis- 
three millimeters. It 
12 06 i that in this 


DURING TREATMENT “same pi ly with the 
the upper intermolar distance 
creased three millimeters during» treat-— 
d two ‘millime ters — 
retention, and then” increased | three 


millimeters following» retenti ion, 


ce ptions: one 


— 
— molars will ren of treatment on BET 
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Cc hange 
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right quadrant and the ‘other in 


upper left quadrant. The 
tient in the lower right quadrant ( 


had no crossbite and no bic jicuspids— 


distance between the 


lower molars increased eight 


= during treatment as seen i in 
Chart c), decreased five 
de- 


ultimate change shown 

Chart (b). Thus the increase re- 
corded in Chart (a) minus six plus 
eight millimeters i : only plus two milli- 
meters. 
treme upper left quad: ant, (+5, —5) 
hart four bicuspids extract 
stance de- 


fellowing treatme nt, 
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nately this patient had no ‘mode 


te ntion. It i i. evident that strong forces 


tance, and if these forces do not change 
during the period of treatment, then 
‘they will restore the intermolar width 


Finally: it appears evident that, 


gardless of what change is or is’ 


“made in the upper and lower inter- 


of the ‘balance of forces ts 


The other | patient, in 
“tag 
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the zero box in Chart (a). -Unfortu- 


show the lower molar width during ‘aa a 


determine the lower _intermolar dis-— 


molar distances the treatment 


duced by the muscles, function, and Chart that in only one 
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CHANGE 
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patient did the distance between the 
"upper cuspids not change ultimately 
CHANGE EEN the original; all others either in- 
C creased or decreased this distance. 
of the patients w Chart (b) shows that in each patient 
lar changes have been recorded had ms which the intercuspid distance was ee 
-_cuspids not erupted fully, so those increased unchanged during the 
tients with unerupted or partially riod of orthodontic ‘treatme nt (“O” “ 
"erupted cuspids are not included in in vertical column and to its right) “this 


growth of that particular i 
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treate ‘d; in) no nt did this distance 


cuspid distance did not increase ulti- 
mately in any patient following treat- sae 
ment, i.€., none rec orded the “O” 


Figure 4, Chart t (a). Many of the pa- 


tie nts piese nted increase or. no 
the lower intercuspid dis- 
tance from the original to the ultimate 
measurement; the greatest increase was ANGE DURING TREATMENT 

six millimeters. A few, however, did 
show a decrease to as much as three ’ pate 


millimeters. 


Chart (b). Unlike the upper cuspids, 


in a few the intercunpid dis- 
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others decreased slightly the CHANGE DURING TREATMENT 
(below the oO horizontal column). 
ae The tendency i in the treatment of the Z 
upper and lower intercuspid distance 
as during treatment of some of the pa- 
tients (lower | right ‘quadrant of Char ts 
(b) Figures 3 and 4) was to make it | 
too great during treatment and thus it 
decreased after none of the 
decreased sufficiently during treatment 


to cause it to be inc reased following 


treatment upper left quadrant). 
Nevertheless it must borne in ‘mind 
that C harts (a), Figures 3 3 and 4, show 


of the upper and lower | cus- not of 
pid distances do change | from their 0 oni treatment but of the balance of other = 3 


forces produced by the musculature, 


ts hus, like the ‘upper and lower inter- _ function, and growth of each particular yee 
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the” resulting “ultim: ate. sent either an inc re ‘ase or a decrease 
position be neaier to (above or below ‘the O” horizontal 


at the end of treatment. column) of the intermolar distance 


RETENTION PERIOD 


Some of the patients, but not all, had a2 molar | distance i in many y patients. oy 
= models made at the end of the reten-— In Fi 2, Ch 
n Figure 2, Charts (c) (4), 
tion period. These being available, the changes in the intermolar 
question arose as to what changes Oc- the lower m molars are presented for 
curred during retention and thereafter: the period of retention and thereafter. 
these are presented in Charts (c) and ay These changes are sienilar ‘to thos for 
even th though the number of 


tients is ‘consequently smaller. In Figure 
1, Chart (c) the vertical columns show 
changes during treatment and erupted or partially erupted cuspids, 
horizontal columns the changes during but these all types of at 
‘retention, while i in ‘Chart (d) the ver 
tical columns show the changes 
retention and the horizontal columns ‘ie an increase in the upper intercuspid 
- _ the changes following retention. About — a distance were those i in whom this dis- oi 
of the patients’ upper intermolar tance was decreased (upper left quad- 
_ distances stayed as treated (“O” hori- - rant) during the period of retention; — 


a 
ema column, Chart (c)) while the | it is interesting that the increase is not _ 


remainder either” increased than decrease which 

creased during retention the changes curred during retention. The remaining 
made during treatment (above or be- patients had no change (“O” hori- 


the “O” horizontal column). zontal column) ‘or 


= lower quadrant i: is one patie nt intercuspid- distance (below the 
whose intermolar distance Py, horizontal ¢ column) “following 
five millimeters during treat- tention. Thus the upper | seems 


"ment and then decreased four milli- to have had little if any effect upon 


~ meters during re ‘tention. Thus it may these patients in ‘maintaining | the upper 


be that retention of the distance be intereuspid distance. 


tween the upper molars was ineffective. Figure 4, Chart (c). the 


‘Y et two other patients (— -0, +5) had — ~ tention period in all except one — 


 (—2,- +7), the intercuspid distance re- 
millimeters during treatment and it re- within plus or minus one 
mained that way during retention. ‘meter ‘of that. 

four. patients no change was made period “oO” 


7 
the intermolar distance during treat- umn) . This would seem to indicate that 


ment vertical column ) the fixed lower cuspid-to- cuspid re- 


to 
mained unchanged (0,0) and three in- tainer is effective, 


creased the distance 
durin retention (+2, , 0). Chart (d) 


In shout half of as and some a 
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though the cu 
= cuspid distance, if this distance is not in as commen 


balance with all other forces: EXTRACTIONS 
acting upon these lower the FuLt oentmion 


“less of rete 
HE Ei FFECT OF BicusPID EXrractions 
FULL 


tients of this is 
ided into those who had bicuspids 


_ extracted and those who had not. 13 
All of those patients wi ho had bicus- 

extracted showed a decrease from MILLIMETERS 

original distance in the upper inter- 

molar width ultimate ly ; (Figure 5) 

Only three patients without extractions | 

showed a decrease while all of the bc: allies 

= _ without extractions either re-  FULLDENTITION 


increased | “this 


UPPER DISTANCE CHANGES 


if Figure 3) were similar to those of the 
upper except for three extraction 


Ast to changes 1 in upper lower 


“ostance ‘cnanoes no bicuspids extracted. 
Thus extraction of bicuspids te tends 
decrease the upper and lower inter- 
fe distances of the patients, but pro- 
duces no discernible distinctive differ- 


upper and lower ‘intercuspid 
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Development of the Jaws, Dent. Ree. 
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— 
— 
= 
— 
— a 
— 
— 
a 
tae — 
— 
— 
— 


uperimposition. 


O. Bere }ERSEN, 


ver 


haps | the | reason for this is due to the — 
difficulty involved in objectiv ely inter 
-preting and comparing the various 
methods of orientation. Attempts to ap- 
one me thod to another have re 
sulted in subjectiv e conclusions" as 

no cranial area or landmark, necessary 
as a reference point, appears to remain # 


constant in size and position | during aid that 


Since most presently - used 


to recognize the ms 
cephalomet trie radiographs on a 
longitudinal basis. He noticed that the — 

cranial base showed a relatively small 

amount of size increase with growth b 

the refore, used as a basis for 


orientation on registration 


__MeDowell 


eans He ed lamb-_ 


bregma, and Bolton points to: con- 
4 trol the rotation of these outlines. Mc- ms 
Dowell { felt that this method was supe-_ 


rior to other methods bee ause ‘seve ral 


qutlines, Since app ‘oximately 90% of 

le ted by six 

od afforded 


arial growth is “comp 


"Department of ‘Northwestern 


calvarial 


as growth in thi 
4 Another reference line, ‘the cribri- 


skull ma material. 
The fact, however, that a 


mparative Study OF 


DDS, 


minimal growing area as a refer- 


ence base. 


nasion on sella as 


_ method of orientation because it served a ‘ 


livisio ween the c ranial vault 
and face, and provided a stable refer- 
ence base against which sutural facial 
growth could take place. The use of 
sella turcica a and nasion 
fixed reference points, however, has 
been criticized i in Tecent studies. Baume* 
lla could not be considered 
a reliable reference point since its wot 


as a division betv 


tary gland. By using dried skull materi- ee 
Scott* found that there was 
rior migration of the landmark, 

The anterosuperior direction of the 


suture, as. viewed. from a section, 


nasofrontal suture. and inte preted it 


rtic ular area. 


form plane, was introduced as a supe- 
rior method of superimposition | by De- 
Coster. This line is made up of the 
jugum ‘sphenoidale, cribriform 
plate, and the internal plate. of 


= 
frontal bone and is credited to be of ee ee 


S pal 


area 
growth does ‘not totally substantiate its 
usefulness in Any 


is "unaltered _in shape during 
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tation. strong exists chet a 
displacement of De C oster’s cribriform _ 


-may be the result of norma 


= of the spheno- occipital synchon- 


Therefore, it is purpose of this 

investigation to develop a method of 
superimposition | which | may be more 

accurately adapted to longitudinal ceph- 


compared statistically to other present- ‘Fig. 1 Age distribution of 


discussed by Simmons and Todd.’* In 


lateral cephalometric “radio ‘primarily of North ‘European ancestry, 
I 
graphs used in this study were obtained wallingness on the part of the 


from the records of “the Bolton ‘Study 
Growing Chi department of Anato-— terion of 
Univ ersity, Clev reland, Ohio, : 
the courtesy of its director, Dr. Lateral ceph 
B. Holly Broadbent. T racings of longi- 
tudinal radiographs were made_ from 
ty subjec ts, twenty white females 


were traced the structures 
indicated in Fig. 5. Each of the cy 
series of was oriented — 


n of this samp 


‘TI equivalent y gr 
the criteria: Targement could be seen 
Non-orthodontically treated. superiorly, and posteriorly between each 
No serious. ‘diseases w hich could preceding tracing. The bony 
No operations on the facial area maintained on abeokute straight Hines 
with the exception of tonsil and throughout each longitudinal series as 


No fractures of the skull or other concentrically around the previous trac- 


areas of the head. The above orientation has been 
be ead. 


5. All anterior permanent teeth pre- _ terme ed the intersection } point method of | v cc 


point-anterior n nasal Spine and inter- 
7. No clefts of the or palate (soft section point-nasion- -anterior nasal 


8. Clarity of radiographs. entation an and repeated obtain: three 


Details concerning the sampling of , vm for each of the forty. series. s. Aver- 
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“ages for each pair of angles for every necessary The age of each 
individual of the entire sample were of these tracings varied between indi- 
permanently supe rimpose iduals, but not the three 
All angular measure ments were re 
to the closest ( 0.5 degree, while the Py nasion and anterior nasal spine 
ear measurements were read to "mental lines ii is of the in intersec 
closest 0.5 millimeter. Correctional — tion p 
scales for enlargement compensation, 
based on the midsagittal plane to film inversection points were ‘designated. 
a ,» were applied to all linear 4 for the | intersection point: method, sm 
measurements to the accuracy of 0.25 (SN) for ‘the registered on 


{ 


“millimet sella method, and I (R for the Tegi- 


a order to ascertain whether pr 
tionality of growth movement of ‘The of variance was 
maxillary landmarks existed, the s 
tistical analysis of 15 was ap- 


_ments the proximity of extensions of 


The of the year ‘ly ‘measure- 3 
over that of an inclusiv “intersection, point. Three 
urement. the whole age nge facial landmarks (rhinion, prone- 
sale soft tissue, and point A) were lo- ae 


~ each individual in this study was estab- 
lished by ‘Statistical means. The coeffi- - cated for each inc dividual 
‘ cient of re eliability between the individ- earliest and latest tracings, as before. 
% ual annual measurements and one in- - Straight lines connecting the two points 
_clusive measurement was s° ‘significant of each landmark we 
teriorly (Fig. 2). The closest: distance 
was ‘thet that each Ene came to the inte rsection 
there was a tendency for the posterior oy for each _ method of superimposi- 
extensions of incremental growth lines: tion Was measured. The results of: Che & 
‘maxillary landmarks to intersect analysis” of variance tests of de- 
a common point. This tendency pro- "signed comparisons" as appear in Table 
ost andmarks, erence 
_ in this study. The point of intersection and lines used in this sty are al 
of posterior extensions of the increment- - structures and are defined in terms of 
al growth lines | of nasion and anterior a ‘norma. lateralis in the cephalometric — 
nasal spine was located for the inter- __ radiographic film. Anterior nasal spine, . 
Section point method of superimposi-| ANS, posterior nasal spine, , Na 
tion. Tt was also located similarly for sion, N, sella, S, Bolton point, Bo, and 
sella-nasion registered on sella palatal: line, ANS- PNS are familiar 
"method and the registration point and lines 
method. ‘For the latter two methods of 
superimposition, the earliest (not under 


_ two years of age) and latest tracings subject of the Boiton Study \ were fixed in 


: a the cephalostat in the routine manner. P rior 
= were used to locate the ; to two years of age, however, the individ- 


uals were usually fixed in a reclining posi- 
“The (probability) tion. Therefore, ‘this » potential variat 
less than 1%. -¢liminated. 
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ine landmark lines to the 
distanees from pronasale soft tissue (Prn’),— (Rhi), and to ‘inter- 
section point (1). Right, Straight lines connecting © earliest and latest landmarks with © 
a _ posterior extensions. The intersection of extensions of | ior nasal 
spine (ANS) demareates the intersection point (1). 
Other points and lines are 
Interse ction point, 1. The inte rsection process. Ww he a “tangent 
of the posterior extensions of the i incre- drawn perpe ‘ndicular to the palatal line 
mental growth paths of landmarks na- PNS) t to contact the most pos- 


sion and ante, ior nasal spine when the y ter inne curvé of 
are maintained on straight lines, as the 


arial outlines are concentrically de dineates Point A. 


Inte rsection point dine of the external surface of the front- 


method, I(S-N). The inte rsection of al, parietal, and bones. 


posterior extensions of the lines Incremental growth “A straight ‘ 


masion and anterior nasal spine ina it progiesses during growth, 
istered on sella method. Discu SSION AND Finpines 


posterior extensions. of the ‘same lines There are two wo general p yUrposes of 
ina series supe;imposed on ‘registration — superimposing tracings of lateral radio- f 


point method. graphic cephalograms. One is for ana- 

Rhi. The most ior point if lyzing local changes within a very limit- 
4 on: the ed area. The other is for analyzin; 


Pronasale soft tissue, Prn’, The most 


> 
anterior ‘tip of the nose as defined by one common problem in that 
_ tangent, w whic h i is perpe wer to 


ze! 


_ shape due to growth and dev elopment. 
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— 
8 
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— Point A. The most posterior po 


is ev This i is one well “adapted orientation. The p possi- 


regions. F For ideal generalized super- shifting due to the growth of another 


ie: of shifting relations between different bility exists that entire areas may be ra 


impositioning, it is necessary to locate _ region. Since no perfect technique 


a reference point void of changes not _ superimposition can satisfy all areas, rig 
only i in shape, but also in position, dur-— = best method would be one w hich | 

ing all stages of growth and develop- ould most ideally « orient certain | crane 
ment. For example, the crowns of teeth al regions interest. 
are ementially void of changes in in n shape, a The accuracy | 


curate to orient that ‘sella of a rapidly 
‘on the successive outlines of one central region. For sella to remain in a stable | 

incisor and proceed to describe the position while the growth at the spheno- = 

progress of other areas on occipital synchondrosis is dissipated in 


The possibility of nasion 


rates, which are not propor- . 
tional, indicates that a perfectly | accu- drawn from ‘ella to nasion is also un- 


rate method of orientation will | never likely. 


found which satisfies all areas at all “Tracings of calvarial and facial 
aa of growth. Many investigators _ lines in a longitudinal series can be : 3 
shave found that the cranial vault is superimposed without having these out- 
_ more rapid in grow wth than the face at __ lines intersect. Therefore, it is suspected — me 
early ages. Incremental growth that errors exist when such intersections 
and ‘Statistical findings show that the occur in some of the common 
rates: vary and that they ; are se of superimposition (Figs. 4, 5, and 6). 
Preceding two years of age, A method i 
cranial vault i increases in size at whic h eliminates intersections 
more rapid rate than the facial struc- 
tures, while, at a later stage, the situa-— 
tion is ‘reversed. The shifting rates of by satisfying the superimposition 


between. the two areas would quirements of different areas or | of 

= basis of orientation. There- The Hypothesis ¢ of Straight 
when the cranial vault is of mark Movement During Growth. 
mary interest, an orientation technique Brodie® observe ed that 


within this area is indicated. However, landmarks tended to progress on rela- 


‘if primary concern is within the _ tively straight lines in serial — 
area, an orientation, which uti- metry. ‘The implication of this “state. 


_lizes ‘the cranial vault, introduces error 


different landmarks occurs 
ally, but not necessarily at the 
; blem i In superimposition is shoei rate or in the same direction. In order — 
7 s find a 1 center or axis of movement from _ _ to have two or more landmarks pro- 
- _ which all growing areas are radiating g gress on n straight lines, the growth rates 4 
or moving. if f certain such as the the ‘must be se that fluctua- 


moving along a straight li line arbitrarily oe i 


is that growth or ‘movement of 
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= 
— 
— 
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— 
= 
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— 
— 


tions in one will ‘proportional 

‘fluctuations i in the other landm: 
‘is evident that similar factors must be “increments age 
_ operating to produce this proportionali- — groups (2-10 years in 17° cases; 6-16 
ty otherwise, landmark years in 19 cases ; 16 


to year 
growth lag of one landmark over an- 


and the incremental mov ement Methods ‘Superim position. 


_ during specific intervals of time. This 
interaction between the landmarks a 
sion and anterior nasal. Spine and the 
a common center indicates that a cen- 
millimetric increments “measuring the 
ter of growth movement might exist for 
q _movement of landmarks during a defi- 
the ‘maxillary 2 area, When ‘Suc h a 
nite time ‘interval, ‘when insignificant 
; of growth movement is used as a means 


ratio less than 1.0), would sup- celentation (eg. intersection point 
Oo rie 4 erse p 

port the hypothesis that differe nt land- I 

ethod certain de sirable results: seem 

The results indicated that pro uce n this technique a 


greate enden ney for facial landmarks 
not grow proportionally when meas- 2, 


ured at yearly intervals, This evidenc 
a would. indicate that straight line. pro 


over that of other techniques was 


noted. The re also seemed to be fewer 
gression: facial landmarks i is doubt- 


areas a cranial outline intersections, 
incre 


m ts were landmarks nasion 


Sy 


“THREE METHODS OF SUPERIMPOSITION 


registration 


#8ella-nasion x registration pt. x intersection 
= (SM) x 


= 
— 
_ The intersection point method of im 
the principle that certain landmarks 
progress on straight lines during growth. 
To statistically analyze the validity of during orientation, or to the inherent 
principle, the analysis of variance error below the limits of measuring ac- 
— — 
— 
4 
— if 
we 
— — 
— 
4 
— 
| 
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B-il4 (5-18 yrs.) 


yrs.) 


Hak 


REGISTRATION POINT 
1908 (2-17 ys.) 


ale 
ym) 


= 


aga 


1983 


= 


‘sella 


12 - rs 


Po int 


a 


- Nasion 


4 TMustration of intersections. A, represents superimposition 


2 ability of facial 
‘move symmetrically from one another 


by the intersection point method showing lack of intersections. B, represents superimposition 
at by the sella-nasion registered on sella method showing occipital intersections. C, represents 
istration point method showing oceipit al intersections. 


superimposition by the reg 
particularly in the nasal and occipital 
landmarks: 


areas. 


rowth enabled a statistical com- = 
to be made between different 
oF 
extensions of incremental lines repre- 
Senting the landmarks, rhinion, prona- 
; sale soft tissue, and point A facilitated — 
‘ther measuring of skewness about a com- as i 
intersection point created by na- 


sion: and anter ior nasal spine. 


(“F” ratio = 


dence between all three methods of 
superimposition (* ratio= 20. 470**). 


the sella-nasion and registration 
point methods were statistically com- 


_ pared (Table I), an insignificant dif- ee 


ference 1 resulted ratio=0. 080). 
However , when the intersection point 
method was compared to the other two 
methods (sella- nasion and registration 
point) combined, a significant differ-— 
ence at the 0.5% level of confidence é 
= 40.858**) resulted. 
tistical evidence, therefore, indicates. 
that the intersection point method 


orientation enables landmarks of 
dh area to move apart from one 


**The confidence level «pn 


ke, pce soft tissue Pra’ ), and point A (A) to intersection point (1), an 
by extensions of nasion and anterior nasal spine landmarks, Left, = 


2 

— 
| 
— 
i 
— 
— | 
— 
— 
— 
a on sella method of 


nin the n nasal, lip, and ‘occipital areas 


the other methods tested. ‘Also, the pos- thereby eliminated. 


nsions of t he facial Growth ‘Findings Characteristic of the 


“ae more readily at a common point in an anterosuperior direction 


of movement ( (Fig. original ‘sella- nasion line. _Nasion 


se enerally, in any orientation method, — also had greater linear movement than win 
fewer intersections of outlines occur as_ sella in all forty individuals of the — e 
a growth betwe ween calva arial tracings * sample. In only one case did sella a = 

increases, is , therefore, relativ rely posterosuperiorly the _ original 
easy to obtain techniques of superim- -  sella- nasion line, while, in the remain- 

position that do not produce intersect cases, the "movement ‘was antero- 

Re. ing outlines during early ages. ‘The superior in direction. In general (37 of ks 
_ intersection point method of orienta- me the 40 cases), the direction of move- 


tion, however, becomes more accurate ment of sella was ‘more than 


as the rate ‘of growth of the cranial of nasion. Of the re remaining three 

vault decreases, which minimizes the cases, one had the same vertical angula- 
Space | between successive tracings both landmarks and, in the 


-calvarial outlines. Since the whole se ries other two cases, sella had less vertical — 


ctions of any or fas opening of the angle in the anterior 
were rarely seen when the direction. The above findings which 
intersection of ¢ orientation concern the behavior of sella and na-_ 
sion, although dependent on the meth- 
tion point methods of superimposition the findings of Baume," Scott,® and 
the occipital area. This i is particular- In 90% of the sample (36 of 40 indi- 
vault is close to completion of | its growth, descended at the posterior nas- 
th. ‘These intersections are prob- al spine m more rapidly than at the 
ably due to a clockwise rotation of the terior nasal ‘spine. Only 2.5% 
serial orientations. Th here is a possibility _ indiv iduals exhibited a parallel 
that the natural growth directions” of of the palate: (palatal line) . These find- 
nasion and sella are being restrained by __ ings are in contrast to those ¢ of Brodie’s,” 
the sella-nasion and registration point which: were based on a sample of 19 
“me thods of orientation, which would _ individuals using the sella-nasion meth- 
 ereate this rotation. This rotation also od of orientation. — In his study, 52.6% 
_ produces intersections -of the external of the sample showed a parallel de- 
nasal and lip outlines (Figs. 5 and 6) eS scent of the palate; 42.1% descended at 
intersection point method of orien- reater rate | in the anterior region of 
tation (Fig. illustrates the palatal line, while 5. 3% descended 
ee growth of nasion, which allows: at a greater rate in the region of the 
dividuals) 
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“Note. the exte mM vasa and outline 


oriented on the sella- -nasion line asthe position of intersection point 
means of ‘comparison to Brodie’s (1), moved anterosuperiorly i in a some- 
‘study. The following differences what parallel fashion to the long axis of 
author’s 


Gescends, ‘during ¢ grow at a a ks between three 
in the area of the posterior of superimposition are 
than has been previously believed. _in Figure 8. All facial landmarks, when 

i a finding is | particularly evident — oriented by the sella-nasion and regis- 

% of individuals) when cases point methods, were rotated in 
oriented according to the intersection 1 inferior (clockwise) direction from 
point method. the same landmarks when oriented by 

In the intersection p point method of — the intersection point method. In com- — 

su rim ition, sella, irrespective of paring the landmark be havior oe. the — 


— i 
— 
— 
— 
palatal line. Therefore, the present guperior mieration ¢ 
— 
— 
— — 
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— 
— | 


Point 
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6 Serial orientation of: an individual by the registration method of 
Pe Note the external nasal and lip outline inte ew 


SPINE (ANS) ORIENTED ON SELLA- NASION ‘COMPARED 
_ BAME LAN LANDM ARKS OF THE REGISTRATION POINT METHOD 


Inferior to N Superior to N  SameasN ‘Size of 
(of reg. pt.) (of reg. pt. yan reg. pt. 


Sample 
(of sella- aa 


sss Inferior to ANS Superior to ANS Same as ANS __ Size of 
(of reg. pt.) (of reg. pt.) (of reg. pt. ) Sample 
asion) (35 %) | (52.5% 


to Sup. to Inf. to N Inf. to N Same as 
ss N& ANS N& ANS Sup. to ANS Same as ANS | Sup. to ANS © 
: (of reg. pt.) (of reg. pt.) (of reg. pt.) (of reg. pt.) (of reg. pt.) | 
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& ANS (of 
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Miers 


. 7 Serial orientation of an individual by the intersection 


bis 
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— 
4 


ee 


re, 


_ to other presently-used methods. 
headplates of forty individuals, __ 
P y 
whose ages ranged from three months 
investigations have been devoted se records were obtained 


— point fe generally been sub f the re- 
(Table II), ique were rotated arch in g ticular 
— thods e were Its of rese: d on par 
a % of the cases t has been te important 
registration P f the sample, t blished. The _ superimposition 
_ the remaining f landmarks in present “questioned. by many invest 
atis- adapted and to compare it sta 
her. The sta ye 
to the other. hetween _reseal 
1 method ifferences betw 
— bin 
— 


B-1910 2-14 


239 2- -s6yrs awe 


the latter two methods colle “ctiv ely. 


sy Dr. B. "Holly Broadbent. Statistical evidence indicated that, 
‘The cephalome tric tracings were serial- during growth, facial Jandmar ks -ema- 
ty oriented by maintaining the land- nate more accurately from a common - 
marks nasion and anterior nasal spine center of mov ement and migrate apart 


on straight lines. w centering all from each other more proportionately 


calvarial outlines concentrically. This in the intersection point method than _ 


intersection point method of orienta» in the other two methods. 


tion was then compared statistically 3. There were very” few cranial a 
sella- nasion (registered on sella) facial intersections in the intersection 
and registration point me methods of super- _ point method of orientation. The other i 


two techniques had many intersections, 


As a result of this investigation, n, the | _ primarily in the occipital, nasal, and 


following conclusions | can be made: lip outline regions, 
There is a significant differenc mee Nasion, in all forty 
(at the 0.5% level of confidence) be - 01 oriented by the intersection point meth- 
tween the intersection point, sella- -na- od possessed greater linear movement 
sion, and registration point methods of in an ante ‘rosuperior direction than 


he 


‘rimposition. There is, however, no sella. Sella had a greater vertical angu- 


Significant between the sella- lation to the original sella-nasion line 
ds, did nasion: in 92.59 of the indi- 


nasion alll individuals 
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4 
— 
— fa 
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— 
(at the 0.5% level of confidence) be- from the oricinal <ella- 
tween the intersection point method 


Only 2. 5% 


one, h poste rosupe rior ly. nique Its Applie ation to Orthodon- 


trated lay parallel descent of the palatal 
Tine during growth, while 90% de- 


the anterior nasal spine. Ag. g.eater an- 


terior than posterior descent of the 
line occurred in 5% of the 

In the -nasion: ane 


» directions prese nt in the inter 


me ‘thod- of orie ntation. 
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Relationship 
Cale ification, 

and 


RicHaRD BRADLE ry, D. DDS., 


NTRODU 


This is study of the criteria, 


permanent ‘canine and premolars to 1. It was necessary that there be 
investigate the timing of their eruption nual lateral jaw radiographs 
and calcification, and to determine right side of the mandible. These were 
whether this has any relati lation | to crowd- — - taken at yearly intervals plus or minus 
ing in the mandibular per permanent month, usually during: the 


Mean ages of eruption have been re- age range was from three to eighteen — a 
“ported by ‘Cattell’, Cohen®, Klein, there was an of 6.9 an- 


mer, and ‘Kramer*, Hurme*, and many radiog 
others. differ rence between sexes was individual. 


sf noted in mean eruption times, but no __ series in progress at one time was > es 
difference has been found between nine. The procedure used 
right and ‘left sides of the dental arch. taking the radiographs was standard-— 
sequence of eruption of different ized, but not cephalometric, and 


teeth was studied by Lo and Moye 1°, _ were take n by Professor Albert G. Rich- cee 
Garn and Lewis*. at the Radiographic Department 


The relation of age ea} of the University of Michigan School pe 
cification was investigated by Dentistry. The right side of the sub- 
_ ject’ s face was held against the. cassette 


and eruption related to dental cal- h hi 
cification was reported by Carlson®, and with his nose about one-fourth inch 


its surface. The was Osi- 
ind El H d te P 


left side and through the body of the 


‘sample of -eighty- alee boys, predomi- mandible 0 on the right side. 
Ce nantly of mixed European stock of 2: Also required was a dental cast 
middle socio-economic background, with all 1 mandibular permanent teeth 
“were ‘selected from the files of the Ele- _ erupted = anterior to and including the 
Bape first permanent molar. The mean age _ 


entary School Growth Study at the 
at which the casts were obtained was 
"This investigation was carried out fourteen and the latest age was nine- 


Department of Orthodonties, School of teen. 


was supported in part by Research Grant 


assistance was given by -Profes- were recorded for the mandibular 
Dental 


— by: Nol- 


+ @ tween Eruption, 
| owding Of Certain 
— 
— 
— 
#8 (CF i 
— 


ae he limits for the measurements were 


10. APICAL, END OF ROOT COMPLETED rae 


fi 
8. THIRDS OF ROOT COMPLETED 
7. ONE ~THIRD OF ROOT 
CROWN COMPLETED 


ments were made, as shown in 
“the mesiodistal_ width of 
"permanent tooth anterior to the first 


permanent ‘molar on the right side of 


INITIAL from the mesial : of. the right 


2 first permanent molar to the mesial 
and from there to | 
ree SENCE OF CRYPT 
Fig. 1 Calcification stages of the the two ‘the dental arch 


and (after 2 minus the sum of the tooth w w ridths, 


(Figure 1), were determined to ber to the nearest tenth of a millimeter, 


nearest Stage.. (2) Using the method of was recorded as the right ‘side dental 


Shumaker and El Hadary” (Figure 2), , arch space adequacy. tooth which 
pe r cen ‘nt of eruption was s dete seetot a appeared to be rotated or out of the = ‘ 
from each radiograph for cack “tooth, the arch was recorded as mal-— 

posed tooth. All measurements on the 

: the inferior border of the mandible, and radiographs and casts were made to the a 

arc passing through the ct cusp tip of nearest tenth of a 
the primary c canine and buccal eusp_ pointed v ernier calip 


SPACE ADEQUACY 


the dental arch; and ( 2) the distances 
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— 
— 
— 
— 
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— 
— 
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— 
ch the measurements were the r rement under 
Resa. through the cusp was performed 
made pasted! throis 


Oc sober, 1961 


terval be me. premolar ( 


whic h had ‘lecte da 


(1) W hen per cent of 


“Pe erformed divectly « on the 
the mean error was .8 per cent. This 3 Vv ious s studies, w hich “had “designat da 
difference between aueans could have 
curred | by chance only 5 per cent of aes 
time". (2) When right side dental 
using: g the two segments as prev yiously_ PREMOLAR------- 
described, the mean error was .3 mm, 
but when circumference was measured 
one tooth ‘contact to the nex 
| arch, the mean error was 


7 5 
method was more ‘reliable, it 
3) The mean 


error ‘in rea stages w vas = 
‘a stage, and the mean error for the oLl 


TION AND CALCIFICATION 


The 
e per cent of eruption begins 


by stage s | the canine 
increase by stage six, and th 5H 
and first premolar reach stage six about — ‘ 


same time (74 and 75 months, re- 15 


Cul tpectively) followed by the second pre- = 210, 
molar (84 months). At ‘Stage six the ARLY AGE 


a eruption | per cent is least for the ca- ae Fig. 4 Mean per cent of eruption, mean 
(50 per cent), next for the second calcification stage, and their tn, 
viations (Sx), and sample size at each 
premol ar per cent), and greatest age plus or minus one month, © 


swith a one-week in I 
t random. at stage nine, and the canine reaches 
stage nine first (140 months) followed = 
and second measurements) was 1.2 per The ages of attaining 100 per 
— 
=~ 
— 
| f 
iim 


“tooth as soon as ‘it was visible 


around five years of age is 


molar did 


‘The canine and first pre- 


not es: this decrease i 


have had some appositional growth’? 
ah have tended to increase 
cent | by increasing 
“ 
‘surement “b”. Ninety- -five” per cent of 
the sam le fell within the limits of 
pie 


+ about plus | or minus two and one-half — 


Tote 
years. the mean time attaining 
y 


ems to increase around stage rod 
the riod of most eruption, 


he distribution of the casts and of 
the -malposed teeth in relation to den- 
“tal arch space adequacy i is shown in 

Figure 6 6. The range of right side den om 


arch 
no canines or premolars which did not ; 


erupt to the plane of occlusion. 


"space adequacy, 


tionally at periodic intervals for each 
a the three teeth to determine whether po 


were Significant correlations, The 


456789 10 | 


CALCIFICATION’ STAGES "follows: 


Fig. 5 Mean. per cent of etuption, mean age 

in months, and their ‘standard deviations — 

(Sx), ond sample size at each calcification — dental arch space (mm) 


in the permanent dentition 


= 
— — 
4 
— 
20 
— 


size exceeded twenty. When any cor- 
between variables was suggest- 
by the scatter diagram, tKe correla- 
coefficient (r) and the probability 
that it might occurred by 
chance were calculated". All of the 
calculations, which “were performed 
a machine, and all entries of data 
on the. calc ulation sheets were repeate 
ais = accuracy. Out of the “181 scatter 


‘Fig. 6 Distribution according to right side (see Figure with 1 coefficients exceed- 


dental arch space adequacy of 89 casts and ing .10, but none greater than .43, in- 
81 malposed teeth which found on 53 ‘dicating considerable individual varia-_ 


4 of the casts. 
occurred by « chance less than 5 
Age of attaining each calcification of the time (P equals .05), 


stage with rate of eruption (per none these had a coefficient below 


per ear lus or minu one 
y Pl J 30 or a sample size smaller» than 47. 


P month). of the nine occurred between cal-_ 


tion at successive intervals. 


a. Per calcification stage | at each 


Per. “year at 
4 


Per year plus or minus one Space* ond Rate of Eruption 


at each yearly age plus 


e adequa cy with eruption 


(per cent) at intervals. 
b. _ Each yearly age or minus 


vit c. Each ten months or minus" and 


five ‘months. 
Space adequacy with ‘measure-_ 
ment “a” a” (mm) ‘(Figure 2) at 
MOLAR 5 or. 
7 Positive or negative correlations and 
‘Space adequacy with ‘measure the probability (P) of their oceurring by 
plus” measurement + chance in the 37 instances in which the 
_ paired variables had a correlation coeffi-— 


” 


: ment 
at each cient (r) exceeding .10. This is reeorded at 
Scatter diagrams for ‘each pair of 


‘e the calcification stages at which the cor- 
variables for each tooth at each inter- _ relations occurred. Data recorded in months Hes: 
converted the mean ation 


made whenever | sample stage for that age. 


tion. Nine of the correlations could re 
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ship 


and of the nine, seven could have oc- _ celerated eruption of the second pr pre- Ls 


curred by chance less than 2 per cent: molar retardation of its cal- 

the time, and four less than one per cification might be because the roots 
- cent of the time. Although there were a of the primary second molar have had : 
more correlations with coefficients ex- longer to (3) The correlations 


10 for or space adequacy with d age eight, ar and it could be 


of eruption, and space adequacy either that the eruptive process has 


per cent of eruption th than for some ted its main _ influence on space 


_ of the, other pairs of variables, ‘these adequacy by that stage, or that the 


had three or four times as many eruptive process is no longer 


scatter dia rams eae by space inadequacy after stage eight 


‘Greater importance ‘attached “Indiv idual variation, as indicated 
the correlations which had lesser the low correlations , appe ars to 
probability of having occurred by great for it to be practical to attempt 
chance, but it also noted that most to use calcification stages, eruption per 
‘those correlations with gr sreater cent or eruption rate to predict 
probability of _ having occurred by ing in the mandibular permanent denti-— 
chance conformed in sign to the over- or to be concerned about the 
pattern. With reduction in ‘space 
adequacy (1) the mandibular canine | and premolars being affected 
had retarde d eruption per cent; ate 
calcification stages five through 


; (space with per cent t of erup- 
ton). 


With reduction in space ade- ig a sample of eighty-nine boys 

quacy (2) the mandibular second the University of Mic Ele- 

reached stage six at a later as age me ntary” School Growth Study, 
_ (age with space), but (3) at stages six % average of seven annual lateral jaw 


and sev ven its rate of eruption was great- radiographs for e ach ‘individual along 


greater (space with per cent of the relationship between dental 
), 
and ( (5) it was closer to the tion, dental calcification, and dental 

occlusal plane “(space with measure- arch crowding for the mandibular ca- 
ment “a”). Also” the second and premolars. 

‘Tables relating eruption and calcifi 
of eruption was with were compiled indicating mean 
not possible from the means showed the following: (1 ) The 


fae (4) by stage seven its eruption per cent i analyzed cross- rsectionally to nena i 


‘(space with rate of eruption) and with dental casts were measured and 
¥ 


definitely to conclude casual relation- canine and premolars caning 


ships, but several may be hypothesized. when their crowns were complete, and 

Retarded eruption of the canine reached the occlusal plane just prior 

or retarded calcification of the second to completion of their roots. 
premolar might permit excessive mesial” canine and first premolar began 

of the permanent first molar and completed eruption at approximately 

_ primary molars, reducing arch circum- the same times, followed by the second — 

ference; or inversely, may (3) At the same time ike 
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second premolar, and ca canine. T he data 
_ Eruption of the Permanent Teeth. 


used in this study may be Growth, 1:385-94, Dec. 1987. 


longitudinally to permit a more accu- oe ‘Hurme, V. oO. Ranges of Normaley in 
prediction of eruption times from the Brapio 6:11.15, 2nd Quar, 1949. 
calcification Stages. 5. Lo, R. T., and Moyers, R. E. The Se- 


Increased crowding in in the quence of Eruption of the 
permanent dentition had a low q. 


significant correlation with (1) 6. Garn, 8. M., and Lewis, A. B. Relation- 


retardation of the early phases of erup- Between 
‘ tion and the equence 0 Sruption o 
tion of the canine, and (2) retarded the Mandibular Molar ‘and 


calcification of the second premolar, ‘Teeth. 36: 992 95, Dec 
followed by an acceleration of the early 1957, 
Nolla, C. M. The Development of Per- 
phases of its eruption. ‘manent Teeth. In Press. 
Individual variation wae so great th 8. Carlson, H. 


rs to actical to redict Amount of Eruption of Certain Human 
_ it appears to be impractical to predict J. Ortho., 30:575-88, Nov. 


timing, or to be concerned about 


10. Richards, A. G., and Alling, C, C. Extra-_ 
oral Radiography : Mandible and Tem-— 
4 poromandibular Articulation. Dent. 
Radiog. and Photog., 28:1-7,No.1,1955. 
— RAPHY ih Fisher, R. A. Statistical Methods for Ber 


its Press, Harvard in and Palate. V of Five 
 eation, No. 9, 1928. viii +91 p. 3 on the Growth of the Jaws, Normal and © 
» Cohen, J. T. The Dates of Eruption of Abnormal, in Health and Disease. aa 
‘the Permanent Teeth in a Group iP don, Dental Board of the United King- a 
15: 2337- 41, Dee. 1928. etm Pome < 13. Craven, A. H. Growth in Width of the _ 
os Head of the Macaea Rhesus Monkey as 
42:5 Vital Staining. J. 


42:341-62, May 1956, 
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‘Problems And | Promises Of 1 Ba: ilar View 
‘HL Bercer, Dr. Dr. 
ometric roentgenology hat the ante roposterior { film has 
been. badly neglected has just 


“But through all these years the 
years. ut throug ye rs_the stated, but there is a third view which 


late 2 ilized. The 
ie? up to now has never been used at all, 
syllabus by Krogman and Sassouni de- 
the basilar view. Of course, pictures 


_ scribes more than forty | diagnostic m meth- sd 
this view cannot be taken so easily as — 
in the other two directions but on the _ 


_ ods, all of them concerning the profile — 
enogram. The authors themselves" 
hand they are not as complicated 4 
Y either, especially in children who are 


“are aware > of t this fact, “Generally 


speaking, in roentgenographic cephalo- 


metry, breadths and heights have been 


_ relative ely neglected in favor of the an- 
teroposteri ior or depth | dimensional ‘Vm w CEPHAL 

Changes. Maybe a factor for he roentgenologic technique for the 

this situation is the Angle cle classification. 

ification i 

ocus in this classification is pu early as as 1905 by Schueller who used the 


on the anteroposterior relationship of 


“Submento - vertical sition 

term u po 

in. 


patient either lying on his back or sit- 
the frst investigations on fac ial ‘growth 


changes a and 


Repercussions on. the ‘profile. 
Schwarz in his recent publication at an 1 angle of 25° 
Die Roentgenostatik of some hundred the patient’s | rather - awkward | position 
: pages devotes exactly one third of one (Fig, 1). In order ‘to obtain uniform 


page to «pictures. a quite simple appliance has 


been attached to this board to serve asa_ 
It is understandable that first in- cephalometer. The main part is a face- 

vestigations were concerned with the bow with movable pointers which can 
profile v view, where not only changes of be aimed at. the poria and 
growth and development were easily points, his face-bow slides up and ¥ 

e appraised, but also where changes due an parallel to the board which also cl 
to treatment could be very effectively serves as cassette holder. Thus the pic- 
demonstrated. Ho we seems to the tures: oriented in ‘the 
: author that the possibilities of the pro- 2 horizontal plane. A fifth 1 pointer can be me 
file view have been greatly exhausted ; moved up and down a a slit in the rod. 
Salzmann’s admonition, which supports ‘the face-bow. It t has to. 


““Cephalometrics is a means of obtain- a fixed against the nasal root and 
“ing information; it is not an end in ite _ thus ensures sagittal orientation in the 
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F maxillozygomatic ridge and the dental 
arch during the period « of growth. He 
found that the tooth most subjected to 
masticato. y stress w as always positioned 
below the ridge. Thus at the | time 
the deciduous dentition the second mille 
E: molar is to be found below the inser- 
" tion of the ridge; a forward shift of = 
dentition brings the first molar into 
_ this place. These observations have 


been 1 confirmed and their range extend- 
connected with this study ed by Broadbent in his study about the 


have been made by Dr. 8S. Harris, radio- _ ontoge netic development of the occlu- 


Togs to whom the author is greatly indebt- al 
ed for his and cooperation, ‘on. .Ina series of tracings the shift of 


the de ntition in relation the ridge e 


a autl ll 4 y 
“The “central ray is directe d ¢ n be beautifully followed m the 
age of one and one- -half yea.s when + 


towards | the middle of a line connecting 
% first deciduous molar is below the 


two poria. The distance betv 
> > 
and cassette ridge to the age of eighteen, when 


lly small lead ball first permanent molar finally occupies 
rigina y ‘sma ead balls were in- this place. 


cor porated into the plastic pointer tips. In the 


‘This device was intended to facilitate hy author simultaneously, but separately, 


first orientation. It soon became clear 
showed that the bizygomatic arch 
that the film itself sufficient 

land 4 idth was to the 

n 
in alveolar width and could be used for 

> re unnec ith 
de diagnostic purpose s. Ina a paper ‘Ortho- 
ous eatures, this vice was dontics ‘fe At 


the appearance of the zygomatic 


he in| the basilar view, as pag 


masticatory system (Fig, he 
portance this r relationship shall b be 
stressed here once more by a sho.t 
capitulation of some _ investigations de- 
voted to ‘the ‘subject. The | relationship 
zygomatic arch and teeth 
« been me ntioned by Klaatch as early as ; 
1909, Klaatch explained that generally 


the maxillary extension of the arch aims 7 


= toward the mesiobuccal root of the 
first upper molar. In primitive | people, 


however, this. place i is taken n up by. the 


distal root. Two years later Bluntschli 


described the relationship between the .2 Ce in basilar view. 
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View 


‘once more called to 
the importance of the zygomatic arch. 3 
Referring to the connection between — 
the alveolar - * zygomatic ridge and the 
first molar on the one hand and to t the 
_ importance of the molar as a key tooth S 
on the other hand, he coined. the e 
pression “key ridge At the same e time 
he warned that | “the mathe matically 
minded will find diffi- 
using this landmark; can 
never be said to be found so many y milli- 
meters from that ‘point, nor can it be 
said normally to descend from the 
goma__ at an angle of a set number of eC 
- degrees. Distances between points are 
_ constantly changing in growing skulls 
and, as skulls are individually oa diffe ere 
shapes, various landmarks may not 


bs 
the investigations and curve is well discerned in the 
author had at that time been pub- , and i it would be conveni ient to 
es lished for some fifteen years, this re- givea proper name to its most forward- 


mark n might refer to the difficulties of situated point. term “Buccale 


is proposed (Fig. | 3). lt is to be dif- 


cephalometiy. These difficulties consist ferentiated from other | points s connected 
in the fact that the ridge is not ‘sharply with the zygomatic arch. 
defined, but is of rather vague shape at the upper rim where this” 

he. and that i in addition to this one ge ts turns upward towards the orbita. * ‘Zy- iy 

vo. shadows, Sala the most laterally protruding ; 


the lateral view — 

joint of the 2 gomat h; t is this: 
one for the ridge nearest to the fil m, Po! € 2y; atic Les it is thi 


the other for that on the far s 

Atl first glance one gets the 


sion as if in the basilar view too the of 


bizygomatic arch were not quite clearly! has been introduced ‘by Sassouni w 
a is the “ midpoint of the intersection. 


defined. Especially in children where 


the arch is not yet fully dev eloped it is in. between the projection of the coronoid — 
process and ithe lower contour of ‘the 


overshadowed by the walls of the skull; 
particularly the determination the used on | the antero- 
most lateral points, used in the me film, 


fe a ee using the key ridge i in roentge nographic 


or 


ods of both Izard and the author, we connect the | 
meet with difficulties. There is both sides, we get line which can 
however an alternative t to the “most regarded a aS a c.oss section o a plane 
-Tateral point, the most forward one. It to the Frank- 
is where the inte stor surface of fort horizontal plane, ‘Buccale 


Wes 
plane”. The line can also be 
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tion of the bizygomatic breadth. Zygo- 
= maxillare” is called the lowest point 
ites 
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anterior give a line which could be as 
be _used to advantage when the a cross section of a an angulare plane. 
curves do not show a sharp bend. —_— This. plane cuts the dental arch in the — 
OT he importance of this plane lies in cuspid-premolar region and will be a — 
_ the fact that it cuts the alveolar arches useful complement | to the buccale — i 
in the region of the first molars. While connected with the molar re region. 
measurable relationships between the Backwards a_ tangent “touching 
“am 
zygomatic arches. and these teeth were distal contours ‘of the condyles would Bg mene 
estricted the width dimension, it give us a condyle plane which would 
now become possible by using the facilitate the study of the position of 
picture to study the relations in the e mandible in relation to the skull. 
sagittal ‘direction and to interrelate the € The interrelation between these 
results. planes should give us interesting infor- 
Until now of | the mation, For though all three planes be- 
essentially to the face, there is 


= 


stance, been taken by by the fee posterior parts 
his. inte teresting of the of base respectively. the 


“ie, that sometimes 1 measure- an axis through the two 
better, results. than those taken anthi« of the face. 
The Wing Lines. 
cumulation of more material and ‘its 
a statistical ev evaluation, the author at pre- “a By contrast there is a valuable land- _ 
sent is inclined to believe that in the which belongs the 
_ upper jaw the external alveolar width, cranium entirely. It is easily recognized — 
where cut at a given time by ‘the buc- and always well defined: the outline. of 


cale plane, is approximately two-thirds anterior walls of the middle cere- 


we 


of the width of this plane, ie., the bral fossae. As these walls are mainly 


 interbuccale distance. "composed of the wings: of the sphenoid— 


the name wing lines “might be 
ae The A, B, C Lines: Angulare, Buc-  guitable. These lines together with the 
cale, Condyle Planes. discussed group should prove 
While the: buccale plane seems to valuable when there is the question of 
a most promising landmark, there are, investigating the relation between the 
of course, _ others which | may be ‘useful, visceral and neural parts of the skull 
One of them is where, at the external normal and abnorm nal | conditions. | 


‘the insertion of the arch pro- way to De ‘Coster’s s base 
_ duce a dense area of triangular line. It seems wes that the 


a 


change a 


— 

ive the positions of the angulare and con- 
‘rspective the positions of | g 
course had to be made to persp I 
— 
— 
— 
— 
— 
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_ Fig. 4 Landmarks used for determination of sagittal midline. Left, Crista frontalis, crista i 
galli and vomer. Center, Tubercle atlas of -epistropheus, Right, 


and crista 
“The: author "is galli (Fig. 4). In addition to these, two 
in this | assumption by” the findings of characteristic features on the "inner 
Brodie about the stability of the —— _ walls of the frontal as well as the oc- _ 

base, especially in this ‘region. cipital bone can help in the determina- 

of the midline. These are the in- 

dentations in the outline of these bones 

heelier and perhaps the. most ob- + caused by the crista frontalis and crista 

vious of a basilar would, -occipitalis interior respective ‘ly. As ab- 


“course, be for the determination of - solute symmetry in a skull scarcely ex- 
ists, it will not be possible to draw a 


ond the assessment of asym- 
straight line through all” these points. 


metry. There are number of points 
which qualify, for this p purpose : Some “sort” of interpolation is needed 
and, with ‘the use of the above men- 


z= tubercle wal the atlas, the odon- © 
= tioned made. 
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6 Models and .cephalogram of a boy 
with severe distoclusion; A, B, and C indi- , 


dite. Fig. 7 Models and cephalogram of boy 
and pk i i normal 


ima 
— 
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For reference in the anteroposterior and buccale 
sella had originally been envisaged in 
conformity with the prominence which 
landmark enjoys in ce phalometric 
roentge nology. But it soon became 
parent in the course of the where teeth of the two 
that the outline of the sella and/or the cannot be distinguished, while in 


‘end of the clivus were not always clear- frontal vie ‘they are” projected over 
oly definable, the variable formation of | each h other “anteroposteriorly. We « 


sphenoid sinus interfering. As re- simplify our task still more by placing 
critical investigations by Baume some separating wires 
have | un ndermined the position of the and/or lower ‘molars, or we can even 
sella anyway, this attempt was ‘soon delay taking the picture until some 
abandoned _and a transversal midline distinguishi ng parts of the sliance 
through the center of the ‘sagittal been 
line and perpendicular to it was intro- _ 
duced. “This disposal a cO- the jaw only, | as for in 
eS o.dinate s syste m which s shou ould be he os the studies of the upper first molar, 
ful_in solving some of our ms we can get still clearer pictures if they 
other possibility is to have the patient 
open the mouth during the exposure. 
shadow of the mandible is 
should be mentioned: the 


= 


relative importance of the upper or ‘slightly | but ‘this di 


lower jaw respectively in the etiology, advantage is more than 
of distoclusion. _ by an unrestricted view of the upper 


gures 6 ‘and 7 “show models ; and jaw which in cleft cases is quite 


tant. Not only the posit a: 
__cephalograms of two boys of importan only the position an 

c mately 1 the same age. It will ea asily i of the cleft is seen clearly, but 


is easily diagnosed — 


‘= to the b buccale T he at 
plane, too, cuts the “upper alveolar T appe arance © of the dental pattern 
arches in “same region. On in basilar should be use- 
other: hand we find that _the condyle 

in the normal case is practically purposes. In addition to the | 
coincident with the transversal midline, | of sagittal and transversal diameters, 

a w hile in the distoclusion case it ‘is about this pattern together with the outlines — 

one-sixth of the head length behind and _mandible could 

“the transversal midline, i.e., about one in a final analysis, fer 

inch towards the back. On the basis of 
these findings we should come to the Conciu 


ae conclusion that i in this case distoclusion aoe ag "At the end of this Paper w hich is is in 


rep-esented 


— 
— 
— 
— 
— = | 
— 
— 
J 
glenoid foss: n lines could | 
"normally p : lines, he 
— 
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‘Fig. 8 Basilar view cephalogram of “cleft “palate: Left, 


ea that by this the Zahnaerzte ‘51, “4927. 


ilar shalometry has Berger, H.: Twenty- five Years’ Experi- 
ence with the Zygomatie Method. A 


evolved. This is just a ‘beginning. ie os J. Ortho. 38: 369-381, 1952 eres 
indicated in the title certain problems Bluntsehli, H.: Das Pp latyrrhinengebiss 
of this method and its promises und die Bolksche Hypothese von der 


} Stammesgeschicht des Primatengebisses. 
been discussed. If only rt of the en A "‘Tashendiengen der Anatomischen 


deavour and ingenuity devoted up sellschaft. Zuerich, 1911. 


tot the lateral view i is transferred 7. Broadbent, B. EL: Ontogenic Develop- 
the basilar view, some of the prob- 
8. Brodie, A. G.: Behavior of Normal 
x i realized i ‘in not too long a time. _ Abnormal Facial Growth Patterns. “oy 
Brodie, A. G.: Late Growth Changes in 
the Human Face. Angle Ortho. 23: 2146- 
te Parsee ey asa Life 10. De Coster, L.: La Croissance de la Face 
Factor. Am. J. Ortho. and Oral Surg. — Pee et des Dents. L’ Orthodontie Francaise — 
2, Baume, L. G.: A Biologist Looks at the 11. Franklin, J. B.: Radiographic Phenom. 
Point. Transact. Europ. Ortho, in Cephalometric 
rger, H.: Massbeziehungen Zwise hen 12. Izard, Orthodontische Diagnostik. 
bag und Zahnbogenbreite we 215 - 229 
Rundsehau 35, 1926. Isard, Orthodontic. 1939, 
4. Berger, H.: hungen ‘ueber das 14, Klaatseh, metric. Arche 
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Reduction A id Fixation of Facial 


and fixation of facial may, be so displaced that union is 
es requires a deep knowle of of possible. Both writers’ adv ised ‘surgical 
muscle activity and func- "interference for good, anatomic results. 
tion of the anatomical structures in-— In some instances the functional result 
_ volved. One cannot hope to obtain the from conservative treatment is so poor — 
of functional occlusion in fracture that Perthes recommends an osteotomy 
reduction unless he understands the of te | to correct 


normal action and of the 


volved, the difference of opinions homa (1938). These are 
to reduction and how to ac- of the greenstick type, but may 
it. These o opinions ons exist as to ‘complicated by dislocation. Operations 

the type of mechanical appliances to a child’s condyle may interfere with 
be used and the philosophy of the re- - epiphyseal growth of the jaw and there-_ 
duction. fore should be avoided. I have 

Condyl ar to be the that, in children, a good final result 
"most type of fractures may be spontaneous, after a year or 


counte red. ‘if the fracture, treated conse rva- 


In frac Waldron tively, heals j in malposition, 
Bellinger s says that in cases of com-— 


believed that intermaxillary 
gation gave satisfactory results. _Ruedi plete disarticulation of the condyle, the 
condyle will be drawn out of its normal 


(1928), in cases seen at the Zurich 

Unive:sity Clinic, did not find any position in a medial antezior direction Or - 
until it is out of contact with the ramus ee 


serious disturbance: after conservative 


treatment of fracture’ dislocations of the mandible; perfect occlusion, per- 


‘Therefore, he advised leaving the ct excursion and Perfect function do 
dyle in a dislocated position. Stein- 


hardt (1936) 6) believed that such 
cases, as a result of function, the dis- always been w what “could be desired. 
locate d condyle would be rebuilt and ee 
form new well- functioning joint. 
Perthes (1942) and Wassmund (1934) 
the clusion to be dyle may be drawn out of nor mal 
a tendency to open-bite, ; and mas- 
tication and lateral excursions of the 


Henny states” “Conservative 
_mandible “hindered. They described a 


‘ther apy consists of the simple immobili- 
peculiar appearance of the face when 
zation. of the jaws or immobi lization 


the patie nt -masticated food pointing 


 dyle is the externa 


goid, one of the reasons w thy th the con- ie 


with an inter osing pad between the oi 
out in y came, the fragments P pad 


he bad cts of conservative treat-— 


— 
— — 
¥ 
— — 
— — 
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the plating, like transosseous wiring, must 
‘side upon opening. _ be supported by immobilization. Reli- 


ance on the bone plates alone’ for fixa- 


tion of the fracture in most cases will 


inv olv ed. in failure because undue strain- 
b.ought on the plate during functional 


novements of the jaw. 


_* The medial aspect of the Correct occlusal funetion is 
lar head is not available. ne era'ly acce pted as the goal of frac- 


1. Repeated damage to one of the ture reduction, not bone apposition. — 
ramifications of the facial nerve. 


Eon 
Rega: dless of the number of facial 
healed fracture ac- fractures present, times one or 
pans ied by a paralysis of the both of the mandibular -condy 
4 involved. In the reduction of condylar 
Surgical treatment be the fractures one must oppose the resulting 


choice of treatment if the following dic- | Class II ‘tendency in the occlusion due 


could be met: to the shortening of the mandibular 


The operation must promise 
better result than by conservative are missed in the initial radio- 


2 Ope. ation would n not unduly © pot _ usually m make themse Ives known in two- 


danger the f facial nerve, or three “e weeks time through function 
3 Proce dure would “not further as mandibular movements and oc- 


re main er | re The fracture cases which I wish to 


ength. ‘Many fractures of the condyle 


present were reduced with the edgewi ise he 
orthodontic appliance. All teeth within 


preaus “approach reason were banded for 


the incis‘on at the angle of the man- chorage. The fractured segments were 
= — he me dai used in facial fracture re dontic m mechanics which permitted « exact 


ing and opening loops, coil springs, elas- 
tics, and routine orthodontic tying were 


forces used in the reduction. 
oO 


homa states that in “fractures at vont. ary to the: usual method or- 


. with exte nsion arm pressing the | tient is the r reduction of the fracture 


ramus back and inferior, and to the and comfort, The patie nts one 


with a wire inserted called upon to treat in hospita's 
‘te a hole at the angle of the jaw at- | frequently” from distant areas. For this _ 
=: a rod. extended from om a he ad- Teason one does not attempt t to secure 


plates are mostly ‘in eden- and models. The x-rays, of course, are 


, ~tulous jaws or secti ions of the j jaw. Bone ss: always available from the hospitals. 7 


_ arches, contracting arches, torque, clos- 
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was a young may, age 
: 


into the infratemporal fossa. A full | 
he 
edger wise orthodonti appliance was 
placed, each’ tooth banded in order 
the force of t the 


into place. The C lass Il 
e hyoid group musc cleS showing the displacement of the condylar 
which tend to pull the mandible down- segment into the infratemporal fossa. a 
distal reduction had been accomplished, — _ mandible opens normally up toa point, 
ert elastics were placed to hold the and then de viates to the right. She has oA. 
teeth in occlusion. A rubber pad, one-— lost the abili ty to protrude anteriorly, 
eighth inch thick, was placed between but no ibular 


molars to relieve the pressure at the Figure lisa photograph of the front- 
fracture site. this step is not done, headplate showing the condylar 
the “masseter internal pterygoid fracture and its displacement into the 
muscles pull upward and prevent any infratemporal fossa. 


_uprighting of the fractured condyle. It has been six years since the acci- 


Reduction is acco omplished usué ally be- dent and there is no evidence of tem- 
tween six and twenty-four hours. “The _poromandibular disturbance to date. a 
elastic tension fatigues the musc le tris- _ Case No. 2 was a case of a young 
mus and permits the mandible to as- age ll, w ho had been injured in 

its normal spatial position. The abicycle a accident. Radiographic. exami- 
was readily da back to nation revealed a fracture of the neck 

the: right condyle, almost i identical 
“dastics were ther re to the above patie nt. However, 

Py = moved and she continued on a liquid — _ of the young age, the proble m of future Ee 

and soft: diet for several weeks, _condylar "growth was of most im 


has been the pi practice to release tance. 


early the fixation in condylar fractures _ The occlusion was reduced and fixed 


maxillary e s were hen remove 
slight function was ‘encouraged. 
in facial fracten eS, of the joint acrylic bite plane was later placed 


guide the occlusion The trac ings 


As condylar growth was not a factor ~ lateral he adplates on that the man- 
a in this case, no problems were foreseen. - dible has grown dow nward and for- 
Upon. openi ‘ning the normal width as ward; however, t the amount is small 
— during speech, no deviation is notice- and it is impossible to show any y diffe ag 


able. However, wide ning e between the right and left side. 


20, w She suffered a compound — 
— ff 
— 
— 
— 
— 
— — 
— 
— 
2 
pies 
— 
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‘side. To date, six years after the 


ance i is present. She ‘opens normally to to 


Ted is difficult to know 
at 
not open n reduction of | the fracture 
have been a better treatment. 
Figure 2 2 shows the photograph of 
frontal headplate and the displacement 
- of the right condyle into the — m- 
‘Figure 3 shows the x-ray taken’ four 
Fig 2P of the years after the accident. Most condyles, 
the displacement of the right con- - whic hich are completely dislocated from 
the the ramus, resorb, The x-ray shows that 
new functioning condyle has formed. 
Tinting of the frontal he -adplate again ea 
It could be that there has $s been resorp- 


hows little asymmetry ; clinically, , the a 
i tion of the old bone on the medial sur. 


ight buccal segment ‘still t te 

f a the 

Class II occlusion which ace and new bone laid down on 


to the prit nciple of Wolf's Law, or the 
original condyle resorbed and a new 
functioning of bone produced 
w hich pe rmits a vertical movement. 
‘Fig. 4 shows the frontal and 
photographs of the patient at ages 
used acrylic bite in ‘this 
' for two years. My purpose was to guide 
the mandible into occlusion and to 
pressure in the affected joint. At 
| the present time the midline is correct 
4 up to an opening of three-fourths inch, | 
- from there it deviates tc to the right i. 


to open to more than one 


‘The basic problem. in this 

was the factor of future growth. — 
severe trauma received by the condyle 
some fractures injures the growth 
center and circulation, ankylosis 
of the joint may result. In this particu-— 


dar case feel that the conservative 


= 


r 
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| 
— 
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Fig. 3 New functioning condyle, im 


Fig. 4 Photograph 


———— ken after treatment of fracture and photograph taken four years later, ae ade 


reduction was not indicated. 
‘The finished photographs show that 


the small amount of growth lost due to 
: 
con 


meatus in fractures of the neck of the | 
mandible, open reduction ‘should 
‘not done. There is an occasional 

case in children that will develop an_ 

ind but I think this probably 

occur even if an open 
operation had been per formed. More- se 
over, open reduction do not 

always ive -Ssatisfactor results, 


The that may be drawn in 
Fig. 6 Photograph of x-ray showing com- 


this case. is that future growth was not plete fracture of maxilla, 
a problem as first thought; at 


< 


a the age of 11 years future growth was of the mentale or chin portion of of et 
‘Rot enough cause noticeable asym mandible. ‘This case is shown to point 


“metry. : out the distal positioning of the mandi- 


i” a Case No. 3 was a young man, —— ble and the proble mii involved in re- 
; 
26, injured in an auto accident. He « duction in order to avoid a Class I]. 
suffered fractures of both mandibular  iesult with open 
condyles, fracture through the right Figure 5 shows the x-rays of the 
lower canine-incisor area, and fracture tient before _ reduction 


small bone nts which, 

t, wen oved because of fear 

are molded back into 


by the musculature. 
TRANSVERSE MAXILLA 
Bi Case No. 4 was an « elderly lien 
age 76. He suffered a complete trans- 
verse fracture of the maxilla and zygo- 


arches, The dentition consisted 


= 


the lower six anteriors and first 

cuspids; in the maxillary arch only t the 

six anteriors were present. Upon r reposi-_ 

ig age. the maxilla it was found that 


he possessed a ‘Class III occlusion 


Fig. 5 P of x- my showing ten- 


deney toward Class II occlusion with open 
bite. X-ray taken before complete reduction upper left ‘central, , lateral, and 


wi 


— 
— &g 
— 
_ repositioning of mentale bone frag- 
— 
ws — 
— 
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floating section and was easily brought 
forward 2 and held in occlusion (Fig. 6). 

Due to the constant movemer 
‘maxilla during deglutition, inte, maxil- 
lary elastics were discontinued after the 
third day. From then on healing pro- 
gressed slowly but 
might be stated at this time 
displacement of the maxilla 
_ fracture cases is in the same direction a 
a the force. . In mandibular f fractures 
ne the displacement of the fragments — 
to the muscle 


Of course, before one 


‘tain the type of occlusion the p patient | 

had originally. This is done through vanced was skullcap 
study of the x-rays, on teeth, heavy gauge wires running 
photographs taken before the accident, — and connected by elastics to a pin in- 


and consultation with family asserted into the distal fragment. Another 
to “appearance. me thod is the surgically- placed bone 


‘This case is Pence a point out: ‘the plates as used in fractures of the lower 
of ‘many frac- extremities. However must remem- 


Fe. 


maintain This. of course, 
is impossible in facial fractures, 


and “movement of "fragments may ance is also used. In this method small 


are drilled into the bone 
“Case No. 5 was a young man pre- sliding connecting bars. _Anchor- 
ys senting a a fracture of the mandible just age of the pins is in the cortical plate. 
~ mesial to the third molar with the third This plate, approximately two mm 4 es 


molar in the distal fragment. It was thick, is not the most reliable 


tooth was a third molar through study All three of 
2 of the tooth size and form and | the disadv antage of the necessity for surgi- 
space between the first and third ‘molar cally entering the soft and bony 
after reduction (Fig. 7) As bone resorbs in response to the slight-_ 
ie ‘The problem involved in this type of _ est pressures, it is difficult to maintain Pee 


le of the =anditic, = =— — 
duction of fractures he must _ascer. 4 
— 
— 
— 
— | 
— 
— 
TCUUCCU COUT — 
gmethods of reduction and molar band attachments on the iss 
— suggested for control of the — 


Case No. 6 of a young n man, 
age 28. He suffered fractures through  inton normal apposition. When one con- 


_ the angle of the mandible between i. siders that we have the massive mas- 
second and third 1 molar on the right - seter muscle on the outside and the 2 


distal to the 1 third molar on internal pterygoid on 


‘Th fracture as all Figure 8 shows of 


with only the edgewise or- ‘Tays taken before and after reduction of 
thodontic appliance with no attack fracture. 
; ment, arm, or pin connected to the dis- We Case No. 7 was a woman age 62. * : 
tal portion of the left ramus. The third _jured an automobile accident, 
molar in the distal fragment on the suffered a fracture of the right 


right side was peers in the fracture ible at the angle distal to the first 


appliance. The free distal portion is’ molar. ‘There were no teeth present in 


brought into by nature itself. the distal fragment. 
ing occlusion of the den- She was fi: st treated by extra-skele- 
t 


‘Gdn’ t maintain 


ived the patient 


“eremaay in Figure 9, a photograph of the 
x -ray taken at the ‘start 
Complete edgew ise appliances 
used and -Teduction and fixation 


‘Fig. 8 “Above, photogroph of x x- -ray taken — 
before reduction; below, after reduction Fig. of x ray taken at 


— 
— 
— 
im 
— - 
— 
— 
— 


no attachment was made to the distal | 


These last cases illustrate it 
always necessary to insert attach- 
ments in distal fragment the 
in order to accomplish re- 
? duction or apposition of the bony frag- 


ments. After the occlusal r re eduction has 


-exte mal pterygoid bring the 


distal “se gment into apposition 
maintain it in that position during 


By ae _ Case No. 8 was a fracture case of a Fig. 10 Photograph of te P 
showing the occlusion 


man, , age 36, w ho had crashed in an the accident. Boos 


the heel and H 
into the steering wheel an He Simultaneously the 


suffered a crushed chest and fourteen rected the nasal bones. Not until we 
had the maxilla in comple te reduction ee 


facial tures, There v ere fractur 


. 
in the mandible between the canines was proper coordi nation of the ey 


and laterals on each side with a pos sible. 
trusion of the segment containing the Fortunately the dentist had 


 Jower incisor These teeth were 
bs ce plastic set of study models made a 


forced completely through the lower few weeks before the accident. ‘These 
lip. The maxilla was” fractured com- a used asa guide in reducing the | 
plete ely loose from the basal st support and fractures. EE 
contained an anteroposterior - = years ener, the lower n- 
along the middle of the palate; the up- cisors are all vita, 


per left first and second molars with | Figure 10 is a photograph | of _ 
the alveolar process were fractured, the plaster cast of the occlusion imme ‘diate- 
nasal bones were crushed. d. The upper jy after the accident. Note the lingual 
a central was knocked out as was a Se ‘inclination of the mandibular buccal 
bridge on the upper left side. Because  segme and the anterior displacement 
_ of the fracture of the maxilla coordin-_ ie town incisal segmen t. In the = 
ate movement of the eyes impos- upper arch one can see the upper left 
sible. molar segment displaced to the buccal 
vise appliance and the complete open bite in the e 
with pa to reduce the frac- terior region 
tures. The mandibular arch was first Figure shows the photographs 
a to have a base or foundation — the ‘original plastic model and the aa 
for the arch, Crisscross elas- plaster cast made after completion 
treatment. can readily see that 
every ‘segment: ‘was returned to its ¢ ori- 
al ginal position so that every tooth oc- 
as before the accident. 


force was necessary to bring the m maxilla 
to position. Then the e vertical UMMARY 


elastics were again used for fixation. 
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ae and plaster (after) models showing the re- 
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thesia. 


in bed. The edgewise appliance is an — 


Thoma, K. H.: Traumatic Injury of Condy-— 
Process of the Mandible, Amer. J. 
Ortho, 24:774 
_ Thoma, K. H.: Fractures and Fracture Dis- : 
43 locations of the Mandibular Condyle: A ae 
Method for Open Reduction and Internal 
_ Wiring and One for Skeletal Fixation, _ 


son, L. W.: Fractures of the Mandibular 
Condyle. J. Oral Surgery Vol. 1 1943 


er Frakture 


Proce 


sid 


1e reduction of a fracture nor 418 — 
a ees have I ever used general or local anes- Brown, J. B. and Hamm, W. G.: Diagnosis Ee es 
__patient’s hospital room with the patient Ortho. 18: 353 April 
fractures because it is a precisic 
J pliance and one does not have 
tissue or drill holes in the — 
of infection are 
in order to accomplish the ¢ — 
| Washington Avenue Bellinger, D. H.: Henny, F. A. and Peter- 
7 ith Fractures of Mandible Condyle. J. Oral Surgery V ol. 9, 1951 AL 
— with § pecial Reference to Reduction of Silas,: Application of Biological 
Complicated _ Displacements and Subse- Principles to Treatment of Jaw Me 
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te i recognized as one of the signs of scurvy. 


 ficie 
teeth in orthodontics involves the 14 mg. in a single weekly dose was 


ct Of Vitamin C On The | Mobil ility A 


— 
"Stability Of Guinea Pig Incisors Under 
Influence ‘Of Orthodontic ‘Force 
JM. McCants, DDS. Cc. ALEXANDER, D.DS. 
Loosening of the wil has long 
requisite for adequate nutrition, 
This: indicates that the surrounding tis- it affect length of survival in 


ncy of vitamin C. The movement — was adequate for normal growth, but — oF. 


resorption and re building of the tissues ‘rapidly depleted and the animals show- 


supporting the teeth. ‘The purpose of ed inferior 


this study was to determine the cor- __ Many of the earlier studies reported 
ic ~ relation between the stability of ortho- — in the literature on the effects of vitae 
 —— positioned teeth and the min C deficiency are of little value, 
- however, because the basal diets em- 
_ ployed were markedly de ficient i in other 
- factors as well as in vitamin C. This 
any more vitamin ( ; than he uses in a would make it impossible to attribute — 
Short period of time. Other laboratory | the findings to the lack of this vitamin 
animals can ‘evidently synthesize this alone‘. 
_ Substance in their bodies and, the Te- When guinea pigs are given vitamin As 
fore, do require it ‘in their diet’. C deficient diets, impairment of physio- 
length of time for the guinea oa logic functions can be demonstrated 
to develop scurvy is only three weeks*. .. before growth is severely restricted or ae 


; age of the > guinea pig a also gov external evidences of scurv y appear’, 


a border stage | of de- 
es ficiency are more sensitive to injury and — 
cmt rapidly, Ww vhile those gre 300 = infection. Normal metabolic activity as 
to 500 grams withstand better the ‘vita _ measured by dextrose tolerance is ; mod- 
‘min C deficiency*. The reported mini- erately lowered*. The arteries, teeth, 
requirement of ascorbic acid for and are sensitive 
growth varies greatly. This amount has 
been quoted as being anywhere from sg he - that make u up the body 1 tis- ” 


0.4 mg. to 2 mg. ‘per day. Waugh and are cemented together by a 


day was enough to protect guinea pigs 7 This substance is not formed in the ab- 
against macroscopic scurvy. Zilva and sence of ascorbic acid’. controversial 
Wells (1919) said that 2 mg. is -essen- - point has been whe ‘ther ascorbic = ae 
for the prevention microscopic by (1) supplying a factor the cells. 
3 changes i in the parenchymal cells of the _ need for the manufacture and | 
incisor roots, Some high-- intercellular uw b s t a n e, 


needs. 


oe King (1932) showed that 0.5 mg. ‘pe er terial called the intercellular substance. 


of the teeth are affected by a de- scurvy. Zilva” showed that 2 mg. day 
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McCanlies et al 
= 


fibroblasts, _oste “oblasts, and odonto- 
(2). In guinea pigs deple ted d of 
acid, the fibroblasts. are pre- 


nt, just as in healthy pigs, but the 


a he cells in the regions of cessation 
bone formation are frequently 
blasts which have reverted to primitive 
fibroblasts. This condition suggests 


the absence ascorbic the 


per day to ‘establish complete vita-_ 
that the min Cc deficiency. 
acid. may its effect indi- The were their 
reetly by permitting normal] metabolem diets fourteen days prior to 


of carbo hydrates and protein of the appliances. The weights of the 


Ss The vitamin C solution was prepared 
Tw enty-one guinea pigs of equal age ee 


and approximately equal weight — (350 _ fresh daily by dissotvi ing 25 mgs. of a 

gms) were” used in this exper riment. min C in 25 ml. of sweetened distilled 

hey groups. water. The animals were fed orally with 


animals were placed calibrated syringe and feeding needle. ; 


Wa 
ual cages and had food and water at The lower incisors of the gi guinea pigs 
times. All four ‘groups \ were bending due to 


Purina rabbit chow which contained no 

2 vitamin C | but adequate of all 


Grou — five animals ‘without a - 
ij on the taper ing shank of a dental hand 
iances were given dn mg. vitamin 


instru 1 yas sure 
ra _~per day to determine by comparison — nstrument which was measured to ap- £ 


‘size 
what influence the appliances — proximate the size of the tooth and 


weight ‘changes ons also then spot-welded. Stainless steel loops 


rve as a ge neral control group (eyelets) were spot-welded on the la- 
bial surfaces: of the bands in s such a 
i i with ap- 
five animals P- manner that a small wire” could 
were given 1 mg. vitamin C 
trol for all the Passed freely through the eyelets on 
yer da Oo e as contr or e 
elton both teeth at right angles to ‘the long 
_ +anima with appliances. Pee axis of the teeth. The bands v were then — 
Group IT — five animals ; with ap- cemented into place with zinc oxyphos- 
pliances were given .2 mg. vitamin om phate cement (Fig. 2). It was found 
per day in an effort to establish a o be unnecessary to anesthetize the 


“The from 003” » 
’ stainless steel orthodontic ban 
material. . The bands were preforme 


animals were recorded weekly. 


Subclinical vitamin C de animals for any appliance manipulation. 


Measurements were made from the 
distal of the to 


ike 


i 
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teeth given time to stabiliee, 


ished all the ‘movement possible 


the teeth in n Groups II and IIT appe: ar- 


ed quand: then the springs and 


tions. 


level of the center of the bands. | Resu LTS 
amount of tooth separation was dete 
if mined by subtracting the distance across “an 
the banded teeth when together from 

the distance across the teeth after they aration of the teeth was 
been separated. weeks ks after initiatin the diets. 
Measurements were taken daily and first signs of weight loss appear- 


"immediately before and after any ap- _ ed in Group IV and, shortly thereafter, — 


changes. Group IIT. This weight loss loss was first 
Orthodontic coil springs were _ nt the week of the 


to separate the teeth. These coil springs R 

stock .009 x .032. The coil springs 

_ were made as nearly identical as pos- 
gible using five loops in the initial se- thein incisors in the three 

paration, These coil springs were com-_ out the separation period (Graph 2) 

pressed between the eyelets, then a separation was a approximate 


small (.016”) ) stainless steel equal in all groups immediately prior 
to band removal. The teeth in 


passed through eyelet, coil spri ing 
and eyelet in that order. This wire was group receiving no ‘vitamin Cc were 


then crimped over on the ends to pre- quite mobile, and “the animals shows 
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signs of scurvy although not quite as was plotted on the graph for rape 4 
sev vere as the Group | IV (0. 0). There II and III. This indicates that the dif- 


a was no significant difference in the ference in rate of rela se was signifi- 
if t diff th te of relaps ignifi- 
weights and general appearance of cant. 
Groups I and II indicating that the ap- awe sii 
weight gain. Both groups gained oe fact that the r rate of ‘separation 
and remained healthy throughout the _ of the teeth in Groups II, III, and IV 
i: iment. ‘Those animals i in ‘the last was equal probably i 1S the result of. the 
ie! two groups began showing weight Oss appliance used. The severity of | the 
during the third week after being put force exerted is apparent when it. 
the vitamin C deficient | diet and realized that separation \ was completed 
continued to show weight loss through- within twenty- four hours after the 
out the experiment. were placed. From the results of 


experiment it would be difficult to 
A 


fter the appliances were removed, = osteoclastic activity due to vitamin C 
the teeth i in all groups began to return — deficiency ; however, the results do not | 
thei ir spe ed red work done by Hunt 


Gri aph 


7 
— 
| 
— 


isons 


ks 3 


—-—-—-0.2m 


“clastic activity during vitamin de in Groups III and IV even though 
_ Group III had comparativ ely mild 

he difference i in rates relapse vitamin Cdeficiency, pat 


tween Groups II, III, and IV must be Ras 
fibroblastic and acti- An was sacrificed from 


Graph 2 


The surprising the when the spaces between lower in- 
relapse of the subacute scor- cisors had closed and the experiment | 


clinical scurvy was a disappointme nt. immediately in a fixative of 10¢ 
Further | investigation to de termine the alin, ‘hese tissues, which included d the 
effects. of subclinical vitamin C lower incisors with adjacer nt bone and 


ciency on tooth movement and reten- connective tissues, were then_ 

should be done using levels of 0.2 for histological section- 

to 0.51 mg. of ascorbic acid per day. 
severe deficie ney oduced in _The sections were taken in a 


- Sea in the death of all but two “a: incisors in an atte mpt to show both i ine 
3 animals by the end of the experi- _ cisors with bone and connective tissue “a 
ment. _It is of interest to note, however, _interproximally. The se ctions wee 


TOOTH MOVEMENT WITH STANDA ED FOR SPACE CLOSURE 
— 
— 
| 
— 
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McCanlies et al 
. defi he resul wcrea 
Repre presentative sections were mount- deficie and the resu ting increase 
ed and examined by two unbiase di in capillary fragility. 
pathologists individually, both of whom ae he section re presenting the group: 
have had in g guir that received ‘no vitamin C and wore 
‘the diet « or orthodontic treatme nt es amount ¢ of bone resorption, , he cso onl 
ceived by the animals in. of these and an edematous condition in all ‘the 
groups. The results of these examina- tissue which is indicative of 
were as to a sp scurvy, 


AY; 
q 
= in any “group. There were. SUMMARY 


some LT wenty -one guinea pigs were 
be mentioned. vided into four groups. Group I re- 
The sections of the normal control _ceived mg. of vitamin C daily and 
animal, which received mg. of vita- wore no appliances. Group II re- 
a tain C daily and wore no appliances, a 1 mg. of vitamin C daily and Ee 
wore appliances. Group III 
with 0.2 mg. of vitamin C daily and wore 
appliances, Group IV received no 
i fact that the animals were fed orally vitamin C and wore appliances. ae 
once a day. Although | they were getting The animals were maintained on 
‘the: vitamin C requirements, not their diets fourteen ays before any 
could have shad some ct on the There was no significant differe nce 
growth o of the dentin. rate of weight increase between 
Sections of the animals on Group I and II indicating that the 
daily) and wore appliances dis 


these incremental lines, pulp aso The, and 


FO? 
since this was II, I, and IV — 

“the above- -mentioned sections. No re- After the appliances were removed, 
sorption areas were noticed. Although the: teeth in animals of Groups IIT 
these teeth were moved it and IV returned to their or iginal 
tissues had re repaired. positions more quickly than did the ‘ 

animals in the group re- teeth in animals of Group II. 


ceived mg. of vitamin C daily and 


Univ. of Texas Dental Branch 
hi -Arnow, Earle — I al and Patho- 
with osteoclasts were present whic logical. Chemistry, St. Louis, Missouri, 


might indicate an impairment in the ©. V. Mosby 1908 


deficiency. It is interesting to note that — 
the animals receiving 1 mg. of vitami 
vitam in Hunt, A. . M. and Paynter, K. 
daily did not show this although they of Ascorbie Acid Deficiency 
also were subjected tooth movement. on the Teeth Periodontal Tissues | 
Guinea Pigs,’’ J. of Dent. Res., 38: 232, 

in the tissues 195 59 
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8, M., and King, C. G. - 


Effect of. Dightheria ' Toxin on the ¥ ita 
"The iation, min Content of Guinea P ig Tissues,’ 
tan of Pharm. and Kap. 56: 209 


Feb., 


Influence of Vitamin C De fici iency U coal 
B. Resistance of Guinea Pigs to Diph- 
Ww. Practical Physiological Che theria Toxin,’’ J. of Pharm. and 
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his modest Worth » b i n his class the only: one 
Florida, Frederick Noyes died suddenly still wearing short _trousers. On “one 
and painlessly at the age of eighty-— ‘occasion Fred carried a football | the 
nine years. ‘s. Throughout his lifetime tet length of the field and thereafter 
had, as he often said, been “‘disgusting- dubbed “ Pants” by his fellow students, 
ly healthy” and he was spared a oe those playing on the opposite team, no 
_ The stature of this man is simply — After attending the College of Liber-_ 
expressed i in a -sentence whic h Isaa Arts and Sciences, Johns Hopkins 
wrote at the time of a Dr. Noyes | received a B.A. 
honoring him when he became Dean - degree in’ 1893. Here he majored 
Emeritus of the Colle e of Dentistry, biologic and science with 
University ‘of Illinois. He said, ‘ ‘His 


scientific achievements, outstanding as activities were in the gymnasium: 


in the many letters of w ritten ‘man on py yramid formation. 
Noyes’ death there runs a stude ‘nt at Northwestern Uni- 
p- versity Dental School, Frederick | Noyes 


strong and unmistakable the me of ap- 


preciation of his personal interest and assisted 
kindly understanding, particularly of 
younger men whose lives touched his. genera pr tice of dentistry. he organ- 


He could be adamant and vitriolic in ized the first course in Dental Histo- 
his defense of prince ciples, academic and logy in the United States and \ e the 
professional, i in which he believed, yet de with that sub- 
generous” and gracious | to those whom m 
bee he felt held ‘genuine an and honest ¢ differ- 
ences with his own convictions. most of 
tions for Black’s Operative Dentistry 
at the age age “of ten ‘when his father, Ed- and ‘Special Dental Pathology. The 
_ mund Noyes, a dental practitioner and fr iendship of these men grew “through 
teacher in the St. Lawren to years notwithstanding the differ- 
their ages. One | of ‘the ‘most 
informative and interesting accounts of 
Deli G. V. Black's | life is s contained in Dr. 
he large row row boat with a a sail Noyes’ presidential address to the In. 
vot which his mother made for it and won 2 oe of Medicine in oo 
the first sailboat race on that lake. | Two years after receiving his dental 
Sailing, he believed, was not only a degree Frederick Noyes married Mary 
ascinating sport, but developed the — Ellen Judd. Dr. Noyes’ human interest 
observation, quick judg and was excelled only: 
“me nt, and nicety of manipulation, all b 
of which he demonstrated in intimate ely could fully 
areas of his work and interests. prec iate the contribution 
Edmund Noyes sent his son made to his further growth, adva 


‘ 
ES ment and contentme nt. There were two ae 
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a 


No 


children by this marriage, partments Dental Histology and 


living i in Portland, Oregon, and Freder- Orthodontia, ‘University of Illinois. In 


7 ick, in Miami, Florida. The mother =: 1921 his academic responsibilities were 

limited to the latter department and in ey Rei 


‘these boys died shortly after her fiftieth — 
wedding anniv ersary. fore retiring 1926 he became Dean of the College of 
and leavi ing his ‘home in Park Ridge, De ntistry. The pattern of practically all 
Dr. masried Mc- ant orthodontic education 
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interest of in training a as = d by Dr. Noyes 


and _ his friendship “with Illinois i 


Edward i. Angle began in 1904 w 

Angle: interested young histologist 
ep ‘in ‘teaching that subject in the post- 

‘graduate course which Dr. ‘Angle 


contributions | of Fre <derick Noyes have 
received recognition by the Sc.D. de- a 
eae from Northwestern University in 
special field of dentistry. 1922, the Callahan Medal presented by 

_ Here Dr. Noyes met many earnest stu-— _ Ohio State Dental Society in the same 
who were to become not we his year, the Jarvey Medal he received 
0 from the New York State Dental So- 


cor His orthodontic interest was so : 
ne. od ciety in 1929, the Ketcham Memorial 
stimulated with this experience that in Award of the American iation of 
Noyes took the Angle course and 


upon its completion limite ‘d his practice 
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ve yeais later Dr. Noyes left none $ 


western University Dental School 

bec ome Professor and Head of the De. 
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Book Review 


Anders Lundstrom, et al, fect that “this collaborative 
with 246 ‘figures. McGraw-Hill Book by nine authors \ was written exe 


Co., Inc., New York , 1960. pressly ier the undergraduate student, it 
published i n Sweden in 
1958 by a team of Sc ticing onthodontis of this 
thors, this translated text was written: _ While not recent, many of the refer- a 


for an undergraduate course in ortho- will be ne new to Americans, most 
of whom are only scarcely acquainted 


with orthodontic literature other 
that published in the United States. 


United States. It is felt that a i 
thorough grounding in ‘in 0 orthodontic 
theory and practice is an “essential part 
of the general dental training for 
then w will the 1 family dentist be in a posi- 
tion to follow intelligently the develop- 
dentitions of his young patients and 
recognize at an n early age ¢ devi lations sthat 
might call for interceptive | treatment, 


if not for measures of a more compli- 
Tree, as editor Lundstrom remarks, 
hos section on the construction of ortho- 


dontic appliances has been included. 


However, almost one-third of the book 
of various forms of maloc-— 
lusion. As might be expected, Orthodontist 


chanical treatment through the use a 
magazine established 


the Andresen activator other re re- 


movable devices is described in detail. the workers — 


Pre and "postnatal development of of Edward 


face and dentition is rev iewed fully im in his me memory . 


by” three authors. Bjork has a -chapte altor: Arthur Lewin 


to the cranium. The etiology, preven- Business Manager: Silas J. Kloehn. __ 


aS -~ an ‘excellent chapter < on tissue re- Mone R. Newcomb, Har old J. Noyes, 

actions to orthodontic tooth movement. Robert H. W. Strang, ' Wendell L. 

illustrations are numerous and Vol. XXXI, No. 
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with Headcap, p. 63, January.  _McCanlies, J. 
Cephalograms, p. 237, as Sbili ‘G Pie I y 
Study of Cephalometric Superimposi- 


Bradley, E., The Relat‘onship Be Ricketts, Robert 
Crowding of Ce 


Buchner, _Howard J., , Ort thodontic Schoenwetter, ‘Robert F. and 


Eta 
‘Rar Treatment, p. 207, Oct- 
Coben, S. Eugene, Growth | Concepts, Pp. _ Newer Trends and ‘Techniques, p. 184, 
‘Craven, Arthur H., Highlights in Re- Subtelny, “Daniel, The Soft Tissue 
cent Foreign Literature, p. 123, April. Profile, Growth and Treatment 
Crutcher, Fred F., Harmonious Anthro- Changes, P. 105, il. 
Fleming, B., An Investigation of Thurow, Raymond The 
_ the Vertical Overbite During the Calendar, p.69, January. 
 Valinoti Joseph R., Ca ase Report, p. 
among Height, Weight and 
4 logical, and Skeletal 


A 
the Maxillary Dental Arch and Nasal 
= 
Lifschiz, Julian M. A Comparison o of 
Upper First Molar Rotation in so 
I and Class I, p. 202, 


— 
| 
4 
3 
— 
— 


¥ 


Analysis: ture, Arthur H. Craven, p. 123, April. 


thodontic Reduction and Fixation of 
_ J. Buchner, p. 157, July, Fractures, Robert F. Schoenwetter, Pp. 


4 Comparison of Upper First Molar 246, October, 
Rotation in Class II, Division I and The Decimal 


Class I, Julian M. Lifschiz, p. 202, July. Thurow, P. 68, January. 


Introduction to. ‘Orthodontics, Lund-— Freder ick p. 4, 


strom, et al., Arthur B. Lev B. 


= Case Report, R. ‘Vana, 
15, January. 
View Cephalograms, H. Berger, p. 237, 


Force in Treatment, S. J. Kloehn, p. 91, 


sis, Robert M. Ricketts, July. Clinical Management and Suppor rtive 


ree 


— Development: apy, J. Rodney Mathews, p. 35, Janu-— 
é Calcification and Crowding of Certain Changes of Intermolar and Intercus. eden 
Mandibular Teeth, R. E. Bradley, p. 230, Distances Following Or ‘hedontic 
bite During the Eruption of the Perma- 


nent Dentition, Harry B. Fleming, 

The Interrelationships among Height, 
Weight and Chronological, Dental and 


Skeletal Green, p. 189, 


_ Function and Growth, 


. 132, April. 
The Application of 
Orthodontics, C. J. Burstone et al., 
bet of Vitamin C on the Mobility | 
and Stability of Guinea Pig Incisors on 
Under the Influence of 
Force, J. M. McCanlies, et al., p. 257, 
October. 


in Recent Foreign Litera- 


ae 
niel Subtelny, q 
— 
— 
— 
— 
— 
4 
— — 
a 


a 


wives 


_ double- -spaced on bond paper. The author’s name and city of residence aan. 

appear immediately and the street address ‘should appear at 

the end of the article. 


be sharp, glossy prints of adequate size, unmounted and kept separate from the 
text. At the discretion of the editor, “illustrations will be reproduced either as 
_ single column cuts of approximately 244 inches in width, or as double column — 
aut of 434 inches in width. The height of the cut may vary, but contributors 
_ should keep in mind that proportionate reduction or enlargement of illus- . 


trations” affects all dimensions, and ‘that arrangement of material be 


reduced in size in the « engraving process. Photographs should 


The Frankfort plane should appear in cephalometric tracings, and lei 

a should provide the basis of orientation of illustrative matter portraying — i= 

face, whether i it be films, tracings or facial All material must 


q | 


ive matter in order 
Nu keep the salient portions of the cut as henge as the cranial 


would be detrimental to the s sense of the article, photographs of patients 


= 


bya . minimal amount of empty space. “Illustrations will be returned to ‘ie ’ 
for revision when don not with these specifications. 


Business Manager 


r 


— 
if 
— Line drawings should be prepared in India ink on white stock; the width “a 
— = 
— 
— 
— 
aS 
— 
| 
— | 
— 
— 
— 8 
— 


